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(54)Htle: NEEDLE PROTECTOR 



(57) Abstract 

A needle protector includes a central part 
hingedly connected to two elongate housing parts 
(10, 20) for pivoting between respective open posi- 
tions and a mutually closed position. In the latter 
they substantially encase an injection needle. The 
central part is constructed to interfit with a stand- 
ard Luer syringe nozzle. The two housing parts are 
closable by a clip (400) which is moulded in one 
piece with the protector and joined to one housing 
part by an integral plastics hinge (408). 
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NEEDLE PROTECTOR ' 



The present invention relates to a needle protector and to a syringe in 
combination with a needle protector. The invention also relates to a method of 
protecting the injection needle of a syringe. 

Attempts have been made to protect a needle in a hypodermic syringe, so 
that a sterile needle is protected from contamination prior to use, or so that- a 
patient or user is protected from infection that may result from being 
accidentally cut or pricked by a used needle. Problems of infection may also 
arise when used needles are disposed of. The need for effective protection has 
become much more important since the spread of AIDS. 

There have been many prior proposals for needle protectors of various 
kinds. Examples can be seen in the following patent specifications: 



Country 


Number 


Name 


Date 


U.S. 


3 840 008 


Noiles 


1974 


U.S. 


4 139 009 


Alvarez 


1979 


U.K. 


2 178 322 


NRDC 


1987 


U.S. 


4 693 708 


' Wanderer 


1987 


U.S. 


4 664 259 


Landis 


1987 


E.P.. 


281421 


Luther Medical Products Inc. 


1988 


U.S. 


4 723 943 


Spencer 


1988 


U.S. 


4 737 144 


Choksi 


1988 


E.P. 


268445 


Sterimatic Holdings Ltd. 


1988 


U.S. 


4725267 


Vaillancourt 


1988 


U.S. 


. 4 735 618 


Hagen 


1988 


PCT 


WO89/07955 


Habley Medical 


19B9 


U.K. 


2 215 612 


Norelli 


1989 


EP 


340892 


Cole 


19e9 


U.S. 


4 838 871 


Luther 


1989 


France 


' 2 618 685 


3runet 


1989 


Several of these prior suggestions, e.g. Wanderer, Spencer, Choksi, NF 



uu ui dtLacnea 

to or made integral with a syringe. This attachment requires the syringe to be 
of non-standard construction. Since manufacturers of syringes and needles have 
many millions of pounds invested in equipment for their high-speed mass 
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production, designs of needle protector whioh require non-standard syringes or 
non-standard needle hubs (e.g. the provision of pivot pins on the hub as seen at 
13 in Fig. la of Luther -871) are commercially unacceptable and are likely to 
find at best only limited application. In addition, any needle protector system 
which requires a separate supply 0 f protec tor sleeves or protector caps is likely 
to give rise to problems in maintaining inventories in hard-pressed hospitals. 
The extra manipulation required to assemble a needle protector onto the 
syringe means that the device will not meet the needs of busy nursing staff. 

Attempts have been made, e.g. Landis '259, or Cole EP 340B92 to provide 
a protector that protects a new sterile needle and can also serve as a safe 
throw-away container for a used needle. Landis however fails to fully enclose 
the needle because his protector has a base which is "attached to the needle 
hub" and from which part of the hub projects as seen in Figure 1. Hence one 
either needs a special non-standard needle hub structure to faciliate a 
permanent attachment, or one uses a push-on type of attachment which means 
that a used needle can readily be withdrawn endwise by gripping and pulling the 
exposed portion of the hub. In the Cole device, the used needle is only partly 
enclosed. r 1 

It would be desirable if there existed a needle protector which is a 
substantial improvement over prior known proposals. 

According to one aspect of the present invention, a needle protector 
includes a central part hingedly connected to two elongate housing parts for 
pivoting between respective open positions and a mutually closed position in 
wh.ch they substantially encase an injection needle, the central part being 
constructed to interfit with a standard Luer syringe nozzle, and the two housing 
parts, being closable by a clip which is moulded in one piece with the protector 
and joined to one housing part by an integral plastics hinge. 

Preferably the closure is accomplished by latching means. 

The housing parts may be integral with the central housing, and the whole 
protector may be made of a moulded synthetic pl astics material eq 
polypropylene. ' " y " 
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The latching means may be a safety latch - that is, once closed it cannot 
be opened except by virtual destruction of the needle protector. More than on- 
latchmg means may be included, this being particularly desirable for a 
protector intended for use with longer-than-standard needles, in which event 
the second latching means is located part-way along each housing part 

Within the housing parts there are preferably internal walls positioned to 
support a needle when the housing parts enclose it and an end wail constructed 
and arranged to allow entry of a syringe nozzle but prevent exit of a needle 
* The Syrin 9 e ™y then be readily pulled off the needle end 

According to a preferred embodiment . of the invention the 

oreflh, k arrangement, the safety latching means are 

alonol S " y l3tChin9 mSanS ^ lo-ted part-way 

9ate housins formed by — - ~ 

in a mllrwhic n ^ ^ ' " ^ " ^» needle 

^^;^~7 fection eomprisin9 removin9 the n ~- *** * 

wiy totally enclosed m a casing from a blister pack inserts™ m 

n: ::r :::: : ~ — — - 

Permanently by the use of a non-return latch thereon, rem ving h c n T" 
£ syringe nozzle, and disposing of the closed casing. The c L ~ 
herem formed by the co-operating housing parts as will be bet 1 h 
from the following description of Figures 1-5 

The invention will be better understood from the following non W 
description of examni** m * ■ . '"wing non-l.miting 

h or examples thereof given with reference to the aecnmna • 
drawings in which:- accompanying 

Figures 1-5 illustrate a needle protector including an int-ora, ^ ■ 

P figure 1 ,. . ^ plan visw of a need[e accordin _ Qn ; 

emW ™ m °' *• -untie; 2 is an undespian * ew of h !t 

Figure » a partial centfaJ vsrtlcal ^ ^ - ■ 

ta-n, parts reraota from [h= =entral an£) 

tous.ng part s in tf» ir m utu.ll/olo..d position. ' P ° "» 
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Fibres 6 and 7 show further views of this embodiment of the invention; 
F.gure o is a perspective view showing the construction of the housing part 20 
seen , n Figure 8 . Figure 7 shows m ^ ^ ^ ^ ^ ^ 

attached thereto by an integral plastics hinge. 

Figures 8-14 illustrate a sequence of simple steps in the use of a needl- 
protector in accordance with Figures 1-7. 

In this specification, where reference is made to a central vertical plane, 
it assumed that the needle protector is laying in an open condition on a f,. 
onzontal surface with, the walls 13 and 23 extending upwardly from the 
respective base walls 12 and 22. 

Referring now to Figures 1-5, the illustrated needle protector is integrally 
moulded from a synthetic plastics material such as polypropylene, and has a 
f.«t housing par, 10, a second housing part 20, and a central part 30. The 
parts 10 and 20 are connected to the part 30 by integral plastics hinges 11 and 
21. The f*st housing part 10 has a base 12, side walls 13, and a wall 14 at its 
free end which carries a latch portion 15 of a latching mean, A needle support 
structure . formed by a wall 17 which is shaped generally as a saddle. In use 

TjV\ C T nCti0n W3il 27 (t ° bB l3te? dBSCribed > l °-tes the 

needle shan, when the parts 10, 20 are in their mutually closed condition. The 

part 10 a so has a low wall 16 near the hinge which helps to stiffen and 
remrorce the structure of the housing. This reinforcement is desirable because 
the walls are fairly thin, since it is important to save material in a "throw- 
away product . The second hQusing parfc 2Q ^ a bage ^ ^ ^ ^ 

nd a rree end wall 24. It also has a low wall 26 at the end by which it is joined 
the central part 30. An intermediate saddle shaped wall 27 serves as a 
needle locator and support in a similar way to the wall 17. At the free end i e 
the end remote from the central part 30, the second housing part 20 has an 
aperture 25 which serves as a co-operating portion of the latching means The 
aperture 25 is preferably approximately rectangular as seen in Figures 1 and 2 
There is a thinned portion 25a of synthetic plastics material adjacent thereto.' 
use, this portion is deformed . y enfcry Qf fche Iatc . ^ ^ ^ 

aperture 25. After entry of the latch the portion 25a tends to spring back to its 
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normal position, due to the Alienee of the plastics from which the protector 
is made, so preventing or tending to prevent an opening of the coupled housing 
parts 10 and 20 even if the latch 15 should chance to be forced (e.g. by an 
accidental impact) in a direction towards the central part 30. The second 
housing part 20 also includes side plates 29 whose function is to assist in 
aligning the two housing parts when they are folded into their mutually closed 
condition. 

As shown, the central part 30 is a simple rectangular or square cup shaped 
plastics member joined by integral hinges 11 and 21 to the housing parts 10 and 
20. Central parts of other suitable shapes however may be employed. There is 
a keyhole slot 31 in the central part 30 as best seen in Figures 1 and 2. The 
central portion 32 of this slot is preferably circular and chosen to have a 
diameter such that it closely encircles the appropriate part of the tapered 
syringe nozzle. Slots of other shapes which permit a snug fit of the central part 
on the tapered syringe nozzle may also be suitable. 

While it is preferred to have a keyhole slot as illustrated at 31 and 32, the 
invention must not be regarded as limited to this feature. A needle protector 
according to the invention would work almost as well if it had for example a re- 
entrant slot opening at one of the sides of the central part. 

As seen best in Figure 3, the walls of the hole 32 are tapered at 33; this 
taper is preferably chosen to be the same as the angle of taper on a standard 
conventional syringe nozzle. This taper is commonly referred to as a Luer 
taper in the syringe art. Of course it will be appreciated that the purpose of 
providing the taper 33 of equal angle to the Luer taper is to assist in achieving 
a firm and snug fit between the central part 30 and the syringe nozzle. To 
enhance this fit, the thickness of the wall portion 34 of the central part 30 can 
be increased. With the construction as illustrated, this thickness would 
normally be around 1 mm. to 2 mm., but it can be increased to about 3 mm. to 4 
mm. if desired. For larger syringes, of course different dimensions would be 
appropriate. 

Equally, the length of the housing parts 10 and 20 and the positions of the 
walls 17, 27 are chosen to be appropriate to a particular standard size 0 f a 
needle. For larger- syringes and longer needles, clearly the dimensions of the 
needle protector according to the invention would be proportionately increased. 
For ease of gripping when closing the housing parts to protect and enclose a 
needle, ribs IB and 28 respectively are included on the outer side of the housing 
surfaces 12 and 22. These ribs 18 and 28 are optional. 
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to hoJl? 7'°" ' S ™* ' nte9n " With » srt 10 - " ««. 

r r ■» - P os, [io „ in which ^ DrotBCt 

a new sterile needle (Fin 5) At to. „ . . J-pioceci 

parts 10 and 7n m6 h ° We " er ' " h ° Ids "» h ° u =ins 

parts 10 and . 2D a smal, distance apart and prevents the iatch member j 

pa.,n 9 suff.cently through the aperture 25 se that the hoo, of the latch passes 
n d engage a over the adge o, the we,, 24. „ this occurred, , t would 
ob,ec o th„ embodiment of th. invention bee new sterile needle wo 

ooen d t -Panted and vet the needle protector can readily be 

9 After use, the housing parts are fully closed and the latching memb»r 15 
■a then passed through the aperture 25 and trapped by the deflectible Z " 5a 
The protector (enclosing the used needle, can then be safely discard d Thfs 
cup porfon 400 is illustrated in Figures 1-7. Figures 5 and 7 era pert 'or! 

closed end open po. M o„a. p igure 6 „ , perspBctlve vje J 
F.gure 5, showing the clip in its open position Cached by en uJ^Z- 

:z rr:r r ? ^ ^ 400 is -~ ; 

end 404 and a lug 406 at the end of the limb 404 nearer to to 
Integra hinge 400. A rib 410 on the outer aide of the. Ombs 402, 4oI g v £ 
?" P ^ Nation. The dip he. e stud or rib 4 2 toward the 

prevents the latch member 25 moving to its permanently-^d ZZ 
However by fiiCing bac, the dip 400 to the position shown in Rgura 2 
latch member 15 „ freed t0 p8ss ^ up a lock w 

poattion. The dosed protector can then be discarded, with T,Z JTT 
■nfected needle can be exacted therefrom (e*ce t T o u f by toM 
estruction of the protector). ,„ the closed position of the =U Too UT 
r.gure a, ,t win be unserved' that the limb 402 and its rib 412 .mh 
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Figures 8-14 illustrate steps in the use of the embodiment of needle 
protector according to Figures 1-7 herein. As seen in Figure 8, new sterile 
needles are contained in respective needle protectors according' to the invention 
and these protectors are encased in a blister pack of conventional kind. Of 
course different sizes of blister pack will carry different numbers of needles. 
When it is desired to use a needle, the nurse lifts the blister pack as -seen in 
Figure 8 and extracts the needle protector . In Figure 8 the hub 142 of the 
needle is visible through the open side of the central part 30 and the circular 
portion 32 of the keyhole slot is substantially aligned with the needle hub. As ■ 
seen in Figure 9, the syringe nozzle 60 is inserted through the hole 32 and into 
the hub 60. During this process the sterile needle is safely encased and securely 
held within the needle protector. To use the syringe-needle combination to give 
an injection, the user flicks the clip 400 off with his or her finger or thumb (see 
F.g. 10) which releases the housing parts 10, 20 which pivot on the hinges 11 21 
so exposing the sterile needle 144 as seen in Figure 11. After the injection 'has 
been given (Fig, 12) the two housing parts are closed together leaving the clip 
400 in its free (or open) position and by pressing them together as seen in Figure 
13 the latch member 15 is caused to deform the tab 25a and pass through the 
aperture 25, so making an effectively non-return latching connection between 
the housing parts 10 and 20. Hence the used and potentially infective needle is 
substantially permanently enclosed -within the latched housing parts and the 
needle protector can be removed (Fig. 14) from the syringe nozzle and 
discarded. It will be realisedthat the needle cannot be withdrawn longitudinally 
from the closed needle protector, because the maximum diameter of the needle 
hub is greater than the diameter of the hole 32. 

The protector shown in Figures 8-14 can readily be moulded in one piece 
in a simple open and shut mould without side action and hence can be 
inexpensively produced in high volume. Use of this version allows a needle 
manufacturer to dispense with conventional needle packaging and wrapping, and 
enables inexpensive and high-speed blister packaging to be employed In 
addition, as will be seen from Figures 8-14, the protector is. easily manipulated 
at all stages, the user finds it easy to keep his or her fingers behind the needle 
hub, and the likelihood of pricks or punctures is greatly reduced. 
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In this specification, mention has been made of the feature that the 
needle protector is constructed to interfit with, or clip onto, the nozzle of a 
standard syringe. This feature is a considerable advantage and is of considerable 
importance to the invention, because it means that needle protectors according 
to the mventlon as disclosed herein can be used with any standard syringe and 
any standard needle. Hence the advantages of the invention can be enjoyed 
without the expense of altering the existing mass production arrangements for 
standard needles and syringes. 

Advantages of the embodiments of the invention particularly disclosed 
herein are that the needle protector will fit any standard needle and syringe 
before use, after filling, or after use; it can serve as the package in which the 
sterile needles are originally supplied; it can be fitted in a manner that involves 
only easy manipulation and that greatly minimises risk to operator; can enclose 
a contaminated needle with minimum risk to operator; the resulting assembly 
can then be removed from a syringe, encasing the used needle and cannot fa- 
ttened by ordinary means, and is totally safe for destructive disposal- the 
product will be very cheap in bulk supply; and is no need for the protector itself 
to be sterile; and it can be supplied in bulk on wards or in individual packs. 
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CLAIM5 



1. A needle protector including a central part hingedly connected to two 
elongate housing parts for pivoting between respective open positions and a 
mutually closed position in which they substantially encase an injection needle, 
the central part being constructed to interfit with a standard Luer syringe 
nozzle, and the two housing parts being closable by a clip which is moulded in 
one piece with the protector and joined to one housing part by an integral 
plastics hinge. 

2. A blister pack containing one or more needle protectors according to 
claim 1. 

3. A needle protector according to claim 1 in which the clip is substantially 
C-shaped with a transverse lug adjacent its hinge to the adjacent housing part. 

4. A needle protector according to claim 1 or 2 in which the clip has a 
stiffening rib on its outer surface. 

5. A needle protector according to claim 1, 2 or 3 in which the clip, near to 
its free end, has a rib or pips positioned to cooperate in the closed position of 
the clip with a rib or pips on the base wall of that housing part to which the clip 
is not directly connected. 

6. A method of using an injection needle in a manner which minimises 
infection comprising removing the needle which is substantially totally enclosed 
in a casing from a blister pack, inserting the nozzle of a syringe into an 
aperture of the casing which is constructed to snugly fit the nozzle, opening the 
casing by releasing a latch thereon so exposing at least the tip end of the 
needle, injecting the patient, closing the casing permanently by the use of a 
non-return latch thereon, removing the casing from the syringe nozzle, and 
disposing of the closed casing. 
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